Synthesis and biological activity of 3,3-diamino-sulfonylacrylonitriles as novel inhibitors of glucose induced insulin secretion from beta cells.
Pinacidil analogues, for example, N-cyano-N'-(3,5-dichlorophenyl)-N"-(3-methylbutyl)guanidine, 1, have previously been described as potassium channel openers on beta cells and smooth muscle cells. In the present study 3,3-diamino-sulfonylacrylonitrile, a new bioisostere of the cyanoguanidine group, was investigated. 3,3-Diamino-sulfonylacrylonitriles were prepared in a two step synthesis from the corresponding isothiocyanates and sulfonylacetonitriles. Single crystal X-ray crystallography and NMR spectroscopy were used to establish the structure of 2-(4-chlorophenylsulfonyl)-3-cyclobutylamino-3-(3,5-dichlorophenylamino)acrylonitrile 3i. The analysis confirmed that 3i assumes a staggered conformation considered as the energetically most favourable. The compounds synthesised have been identified as potent inhibitors of glucose stimulated insulin secretion from beta cell lines and rat pancreatic islets with minimal effects on vascular smooth muscle.